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You have 10 minutes to read this paper but do not start writing until you are told to do 
so by the supervisor. 


Write your Candidate Code Number in the box provided above. Your name 
must NOT appear anywhere in this paper. 


Answer all questions. 
The pass mark for this examination is 60 marks. 
Use a pen for written answers. Do not use pencils or red pens. 


Drawing instruments and pencils may be used when diagrams are required. Marks are 
allocated on the basis of correctness. 


Do not use correcting fluid or correcting tape. 
Non-programmable calculators may be used. 


It is recommended that the reference source for your answers be included in the 
space provided if a question can be answered from the Act, Regulations, Standard or 
Code of Practice. However, just stating a reference only will earn no marks. 


For calculation questions all workings, including formulae, must be shown to gain full 
marks. 


Warning - You could get 0 marks for any question, or part of a question, if you show 

anything hazardous or dangerous in your answer. 

You may need to use the following documents in this examination: 

° Electricity Act 1992 reprint dated 19 August 2005_and The Electricity Amendment 
Act 2006 or the Electricity Act 1992 reprint dated 2008_and_ The Electricity 
Amendment Act 2006 or the Electricity Act 1992 reprint dated 1 April 2010 

° Electricity Regulations 1997 reprint dated 2 September 2005 or the Electricity 
(Safety) Regulations 2010 

° AS/NZS 3000:2000 and Amendments 1, 2, 3 and A or AS/NZS 3000:2007 and 
Amendment No 1; AS/NZS 3001:2001 or AS/NZS 3001:2008 and Amendment 
A; AS/NZS 3004:2002 or AS/NZS 3004:2008; AS/NZS 3760:2003 and 
Amendment No 1; 

° NZECP 34; NZECP 54 
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Question 1 


(a) 


(b) 


An electrician has completed prescribed electrical work in an electrical 
installation and has certified the work on a Certificate of Compliance. 


Refer to the Electricity Regulations or the Electricity (Safety) Regulations 
and state: 


(i) To whom must the electrician give the Certificate of Compliance after 
its completion? 
(1 mark) 








(ii) For how long must an electrician retain a copy of a Certificate of 
Compliance 
(1 mark) 





Refer to the Electricity Regulations or the Electricity (Safety) Regulations 
and state the minimum voltage permitted at the terminals of a low voltage 
hot water cylinder if: 


° The cylinder is 12 metres from the MEN switchboard. 
° The voltage at the point of supply is 230V 
(2 marks) 
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Question 1 continued 


(c) A caravan that is to be hired or leased must comply with the Electricity 
Regulations. 


Refer to the Electricity Regulations or the Electricity (Safety) Regulations 
and state the type of document that can be issued to confirm that the 
caravan is electrically safe. 

(2 marks) 





(d) Refer to AS/NZS 3000 and state the circumstances where the protection 
disconnection time for a circuit can be greater than 0.4s but must not 
exceed 5 seconds. 

(2 marks) 
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Question 1 continued 
(e) Refer to AS/NZS 3000 and state: 
(i) The requirements for installing a main switchboard near a swimming 


pool. 
(1 mark) 








(ii) ONE requirement for installing a main switchboard near an automatic 
fire sprinkler. 
(1 mark) 














(f) Refer to AS/NZS 3000 and state the minimum size of the neutral conductor 
in a three-phase final subcircuit cable that supplies a load of less than 
100A. 

(2 marks) 
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Question 1 continued 


(g) Refer to AS/NZS 3000 and state TWO circumstances in which low voltage 
cables can be installed in the same wiring system as extra-low voltage 
cables. 

(2 marks) 


(1) 








(2) 








(h) Refer to AS/NZS 3000 and state the requirements for earthing structural 
metalwork. 
(2 marks) 














(i) (i) Refer to AS/NZS 3000 and state the TWO types of systems permitted 
for an extra-low voltage installation. 








(1 mark) 
(1) 
(2) 
Sc) RRO eer Pe PSs MPEP ane Ber Eee roe E T. 
(ii) Which of the systems you have stated in (i)(i) is earthed? 
(1 mark) 
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Question 1 continued 


(j) Refer to NZECP 34 and state the minimum vertical distance from the 
ground of a 230 volt overhead sub-main: 


(i) That crosses a footpath used only by pedestrians 
(1 mark) 





(ii) That crosses a driveway 
(1 mark) 
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Question 2 
The figure below represents an en-suite — it is not to scale and: 
° The hand basin is of 10 Litre capacity. 


e Nothing can be installed in, against or above the toilet and storage area or 
on the vertical surfaces of that area. 








































| im 1.1m 
0.2m 
a Room Door 
im Shower Shower 
Door 0.6m 
Plumbing 
connection 
a a 
0.2m 
Shower wall 
Vanity 
‘can The bowl: 
° Is 0.5m long and 
0.2m wide 
° Is centred on the 
vanity 
oilet and 
storage area 
0.6 m 
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Question 2 continued 
The customer wants to install in the en-suite the following 230V fittings: 


A light switch 

A heated towel rail and associated permanent connection 
A room heater and associated wall switch 

A socket outlet for a hair-dryer 


(a) On the figure at the start of this question: 


(i) Draw and label the Zones for the shower. 
(2 marks) 
(ii) Draw and label the Zones for the vanity bowl 
(1 mark) 


(b) The light switch is required to be located in the ensuite. 


(i) On the figure at the start of this question, draw and label the position 
where you would install the light switch. 
(1 mark) 


(ii) What is the light switch IP rating for the zone in which you have drawn 
the switch? 
(% mark) 








(iii) What is the minimum mounting height above the floor for the light 
switch? 
(% mark) 
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Question 2 continued 


(c) The towel rail and associated permanent connection unit. 


(i) 


(ii) 


On the figure at the start of this question, draw and label the position 
where you would install the towel rail and permanent connection unit. 
(1 mark) 


What is the towel rail and permanent connection unit IP rating for the 
zone in which you have drawn the towel rail and permanent 
connection unit? 

(% mark) 








(d) The room heater and associated wall switch. 


(i) 


(ii) 


On the figure at the start of this question, draw and label the position 
where you would install the room heater and wall switch. 
(1 mark) 


What is the room heater and wall switch IP rating for the zone in which 
you have drawn the room heater and wall switch? 
(% mark) 
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Question 2 continued 
(e) The socket outlet must be visible at all times. 


(i) On the figure at the start of this question, draw and label the position 
where you would install the socket outlet. 
(% mark) 


(ii) What is the socket outlet IP rating for the zone in which you have 
drawn the socket outlet? 
(% mark) 








(iii) What personal electrical protection method can be used for the socket 
outlet? 
(1 mark) 
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Question 3 


The figure below represents a 230V single-phase electrical installation that 
operates at standard low voltage 


Point of Supply 


A MEN B Distribution C Load 
Switchboard Switchboard 


Cable A - Consumer mains Voltage drop 1.97V 

Cable B - Sub-main Size 10 mm? Cu 
Load 40A 
Length 25 metres 

Cable C - Final subcircuit Size 1.5 mm? Cu 
Load 15A 
Length 15 metres 


Each cable has a maximum conductor temperature of 75°C 
Each cable is protected by a Type C circuit breaker 


(a) (i) Using the information in the preamble and information from the tables 
on pages 13, 14 and 15, calculate the total voltage drop of the entire 

circuit. That is, from the point of supply to the end of cable C. 
(5% marks) 
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Question 3 continued 


(ii) The voltage drop you have calculated in (a)(i) for the circuit does not 
comply with the requirements of the regulations. 


Refer to the Electricity Regulations or the Electricity (Safety) 
Regulations and determine by calculation why the voltage drop does 
not comply. State a reference to support your answer. 

(1% marks) 


(b) The most practical way to reduce the volt drop is to increase the size of 
cable A or cable B or cable C. 


Alter the size of ONE of the cables and recalculate the voltage drop to 
confirm it meets the requirements of the regulations. 
(3 marks) 
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Question 3 continued 
The following are extracts from AS/NZS 3008. 1.2. 
Table 9 
Current Carrying Capacities of Two-Core 0.6/1 kV Insulated and 


Sheathed (including Neutral Screened) Cables with or without Earth 
Conductor, Armoured or Non-Armoured Cables 






























































1 2 3 [4 [5 l6 [7 [8 [9 10 [11 [12 [13 [14 [15 [16 17 
Current carrying capacity A 
Unenclosed Enclosed Buried Underground 
Direct non-metallic 
wiring 
Con enclosure 
duct | Spaced Touching | Non- Non- In non- Completely 
or metallic metallic metallic surrounded 
size wiring wiring wiring by thermal 
endosures | enclosures | enclosures | insulation 
in air - in air - flat | or 
round cable unenclosed 
cable partially 
surrounded 
by thermal 
insulation 
mm? | Cu Al Cu AIl Cu |All Cu JAI Cu Al Cu Al Cu Al Cu Al 
1 17 -- 16 |-- 13 10 15 11 11 9 8 - 24 - 19 - 
1.5 |22 - 21 - 16 13 19 15 15 11 10 - 31 - 24 - 
2.5 |31 - 30 l- 23 17 125 19 21 16 15 - 44 - 34 - 
4 42 - 39 |l- 30 23 33 25 27 22 19 - 57 - 44 - 
6 52 - 50 |- 39 30 |42 32 35 27 25 - 72 - 56 - 
10 73 - 68 |l- 54 |41 57 143 |49 38 34 - 96 - 75 - 
16 97 75 91 71 72 55 75 57 65 50 46 35 127 |97 97 75 
25 131 |100 120 |95 100 |76 101 |76 |90 71 60 47 160 |127 |127 98 
35 160 |125 148 |114 |120 |89 120 |89 105 |82 74 58 198 |154 |154 121 









































Note: The ratings are based on 30°C ambient air temperature and 15°C ambient soil temperature 
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Question 3 continued 
Table 12 
Current Carrying Capacities of Three-Core And Four-Core 0.6/1 kV 


Insulated and Sheathed (including Neutral Screened) Cables with or 
without Earth Conductor, Armoured or Non-Armoured Cables 






























































1 2 3 [4 [5 [6 [7 la [9 10 [11 [12 [13 [14 [15 [16 17 
Current carrying capacity A 
Unenclosed Enclosed Buried Underground 
Direct non-metallic 
wiring 
Con enclosure 
duct | Spaced Touching | Non- Non- In non- | Completely 
or metallic metallic metallic surrounded 
size wiring wiring wiring by thermal 
endosures | enclosures | enclosures | insulation 
in air -|in air — flat| or 
round cable unenclosed 
cable partially 
surrounded 
by thermal 
insulation 
mm?| Cu Al Cu AIl Cu JAI Cu JAI Cu Al Cu Al Cu Al Cu Al 
1 15 -- 14 |-- 11 9 14 10 11 8 7 - 21 - 17 - 
1.5 |18 - 17 |l- 15 11 17 13 14 11 9 - 26 - 21 - 
2.5 |26 - 25 l- 21 16 123 17 19 15 13 - 37 - 29 - 
4 35 - 33 - 27 21 30 23 25 19 17 - 48 - 37 - 
6 46 - 42 |- 35 27 39 30 33 25 22 - 61 - 47 - 
10 52 - 58 l- 48 38 52 |40 |44 34 29 - 81 - 63 - 
16 82 64 78 |60 64 |49 68 52 59 46 39 30 106 |83 81 64 
25 111 |86 104 |81 90 68 |95 72 82 64 52 40 138 |107 |106 83 
35 137 |106 125 |99 105 |80 105 |80 |96 74 64 49 165 |127 |127 100 









































Note: The ratings are based on 30°C ambient air temperature and 15°C ambient soil temperature 
Table 27(1) 


Rating Factors for Variations in Ambient Temperature for Cables in Air 
or Heated Concrete Slabs and for Cables Buried Direct in the Ground or 
in Underground Wiring Enclosures - Air And Concrete Slab 


Temperatures 






























































1 2 3 4 5 6 7 8 9 10 11 
Conductor Rating Factor 
temperatur Ambient temperature 

e 

0 

c 15 20 25 30 35 40 45 50 55 60 
150 1.07 1.05 1.03 1.00 0.98 0.96 0.94 0.91 0.89 0.87 
110 1.08 1.06 1.03 1.00 0.97 0.93 0.90 0.87 0.83 0.79 
90 1.15 1.09 1.05 1.00 0.95 0.91 0.85 0.80 0.74 0.66 
80 1.17 1.12 1.06 1.00 0.95 0.89 0.82 0.75 0.68 0.59 
75 1.18 1.12 1.06 1.00 0.94 0.88 0.80 0.72 0.63 0.53 
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Question 3 continued 
Table 27(2) 
Rating Factors for Variations in Ambient Temperature for Cables in Air 


or Heated Concrete Slabs and for Cables Buried Direct in the Ground or 
in Underground Wiring Enclosures - Soil Temperatures 







































































1 2 3 4 5 6 7 8 
Conductor Rating Factor 
temperatur Ambient temperature 
e 
e 

10 15 20 25 30 35 40 
110 1.02 1.00 0.97 0.94 0.92 0.89 0.86 
90 1.04 1.00 0.96 0.93 0.91 0.87 0.83 
80 1.04 1.00 0.95 0.92 0.88 0.83 0.78 
75 1.04 1.00 0.95 0.91 0.86 0.81 0.75 

Table 42 
Three-Phase Voltage Drop at 50Hz of Multicore Cables with Circular Copper 
Conductors 
Three-phase voltage drop at 50 Hz, mV/A.m 
Conducto Conductor temperature, °C 
r size 45 60 75 90 110 
mm? Max. 0.8 Max. 0.8 Max. 0.8 Max. 0.8 Max. 0.8 
p.f. p.f. p.f. p.f. p.f. 

1 40.3 - 42.5 - 44.7 - 46.8 - 49.7 - 
1.5 25.9 - 27.3 - 28.6 - 30.0 - 31.9 - 
2.5 14.1 - 14.9 - 15.6 - 16.4 - 17.4 - 
4 8.77 - 9.24 - 9.71 - 10.2 - 10.8 - 
6 5.86 - 6.18 - 6.49 - 6.80 - 7.22 - 
10 3.49 - 3.67 - 3.86 - 4.05 - 4.29 - 
16 2.19 - 2.31 - 2.43 - 2.55 - 2.70 - 
25 1.39 - 1.47 - 1.54 - 1.61 - 1.71 - 
35 1.01 - 1.06 - 1.11 - 1.17 - 1.24 - 



































Note: To convert to single-phase values multiply the three-phase value by 1.155 
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Question 4 


You have wired and completed a new low voltage, single-phase, domestic 
residence and now must carry out the required tests before livening. The 
installation includes a range and a water heater and these appliances contain 
MIMS elements. 


You have to carry out an insulation resistance test of the entire installation. 
Parts (a), (b) and (c) relate to the above preamble. 
(a) Refer to AS/NZS 3000 and state the reason why an insulation resistance 


test needs to be carried out on the installation. 
(2 marks) 














(b) (i) Refer to AS/NZS 3000 and state the type of test instrument you would 
use to carry out the insulation resistance testing. 














(1 mark) 
ROPES) nsn k a edited Hades 
(ii) (A) Briefly explain why a voltage of 500V is applied. 
(% mark) 
(B) Briefly explain why the voltage is a d.c. voltage. 
(% mark) 
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Question 4 continued 


(c) You have carried out the insulation resistance testing and the result for the 
entire installation was 0.2 MQ. You proceeded to certify the installation on 
a Certificate of Compliance. 


Describe how you carried out the insulation resistance test so that you 
could verify that this installation complied with AS/NZS 3000. Include in 
your description any permitted minimum value of any test results. 

(6 marks) 
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Question 5 


(a) On a construction site all hand-held electrical appliances are Class I 
appliances and all operate on a 230V standard low voltage supply. 


The appliances are used in indoor damp situations and outdoors. 


The construction-site foreman has asked you what the requirements are for 
the personal protection for his staff when they are using these electrical 
appliances. 


(i) Refer to the Electricity Regulations or the Electrical (Safety) 
Regulations and list FOUR protective systems that can used be 
provide personal protection in the locations stated above. 

(2 marks) 


(1) 











(2) 











(3) 











(4) 
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Question 5 continued 


(ii) Select TWO of the protective systems you have stated in (a)(i) on the 
previous page and briefly describe how each provides personal 
protection to the user of a Class I electrical appliance on that building 
site. 


(4 marks) 


(1) 














(2) 














(b) (i) The two figures below show the FACE VIEWS of single-phase socket 
outlets that comply with AS/NZS 3112 and IEC 60309 respectively. 
Both socket outlets are connected to a standard low voltage supply. 


Label the polarity of the socket outlet connections on the figures. 
(3 marks) 


AS/NZS 3112 IEC 60309 
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Question 5 continued 


(ii) Refer to the Electricity Regulations or the Electrical (Safety) 
Regulations and state the maximum voltage permitted to be supplied 
by a single phase socket outlet complying with AS/NZS 3112 to supply 
a hand-held portable appliance? 

(1 mark) 





(turn over) 


ER 38 QUESTIONS — 26 JUNE 2010 20 


Question 6 


The measurement of the earth fault loop impedance of an electrical installation is 
one of the tests detailed in AS/NZS 3000. 


(a) Refer to AS/NZS 3000 and state the main reason why the overall 
impedance/resistance of an (earth) fault loop must be low. 
(2 marks) 




















(b) A fault has occurred between the active and the frame of a Class I electrical 
appliance in an MEN system. 


Commencing at the point of the fault, state the parts of the earth fault loop 
circuit through which the fault current flows. 


(6 marks) 
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Question 6 continued 


(c) A three-phase copper mains cable to an industrial installation has active 
conductor sizes of 16mm’, 16mm? and 25mm? respectively. 


Refer to AS/NZS 3000 and state how the minimum size of the main 
earthing conductor is determined? Include a reference source to support 
your answer. 

(2 marks) 




















(turn over) 


ER 38 QUESTIONS — 26 JUNE 2010 22 


Question 7 

Every electrical installation has (at least) one switchboard. 

(a) An electrical installation operates at standard low voltage. 
Refer to the Electricity Regulations or the Electricity (Safety) Regulations 
and state where the first MEN switchboard must be installed in the 


installation. 
(1 mark) 








(b) Refer to AS/NZS 3000 and state the TWO main characteristics of a short 
circuit protective device installed on a switchboard. 
(2 marks) 


(1) 











(2) 











(c) Refer to AS/NZS 3000 and state the requirements regarding the orientation 
of circuit breakers on a switchboard. 
(2 marks) 
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Question 7 continued 
(d) Refer to AS/NZS 3000 and state THREE areas where locating any type of 
switchboard is totally prohibited. 
(1% marks) 


(1) 








(2) 








(3) 








(e) Refer to AS/NZS 3000 and state: 


(i) FIVE conductors that must be connected to the main earth bar of the 
first MEN switchboard in an electrical installation. 
(2% marks) 

















(ii) The requirements regarding the size of the MEN link or connection in 
the first MEN switchboard in an electrical installation. 
(1 mark) 
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Question 8 


It is proposed to install a three-phase, four-core copper cable to supply a low 
voltage, three-phase, 20kW motor. For this question you do not need to 
consider the power factor or efficiency of the motor. 


(a) Load requirements 


Use the following information and information from the tables on pages 27, 
28 and 29 to calculate the minimum size copper cable that will meet the 
load current requirements. 





The voltage at the switchboard is 400V 
The cable route between the switchboard and the motor is 60 metres. 
In the ist half of the cable route, the cable will be completely 
surrounded by thermal insulation 
In the 2" second half of the cable route, the cable will be surface 
clipped (touching). 
The maximum permitted voltage drop is 1% 
The conductor temperature is 75° C 
Allowance needs to be made for a 20% load increase (the circuit may 
supply a motor control panel in the future). 

(5 marks) 
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Question 8 continued 


(b) Voltage drop requirements 


Use the following information and information from the tables on pages 27, 
28 and 29 to calculate the minimum size copper cable that will meet the 
voltage drop requirements. 





The voltage at the switchboard is 400V 
The cable route between the switchboard and the motor is 60 metres. 
In the ist half of the cable route, the cable will be completely 
surrounded by thermal insulation 
In the 2"! second half of the cable route, the cable will be surface 
clipped (touching). 
The maximum permitted voltage drop is 1% 
The conductor temperature is 75° C 
Allowance needs to be made for a 20% load increase (the circuit may 
supply a motor control panel in the future). 

(4 marks) 


(c) State the minimum cable size that will meet both the load current and 
voltage drop requirements? 


(1 mark) 
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Question 8 continued 
The following are extracts from AS/NZS 3008. 1.2. 
Table 9 
Current Carrying Capacities of Two-Core 0.6/1 kV Insulated and 


Sheathed (including Neutral Screened) Cables with or without Earth 
Conductor, Armoured or Non-Armoured Cables 






























































1 2 3 [4 [5 l6 [7 [8 [9 10 [11 [12 [13 [14 [15 [16 17 
Current carrying capacity A 
Unenclosed Enclosed Buried Underground 
Direct non-metallic 
wiring 
Con enclosure 
duct | Spaced Touching | Non- Non- In non- Completely 
or metallic metallic metallic surrounded 
size wiring wiring wiring by thermal 
endosures | enclosures | enclosures | insulation 
in air - in air - flat | or 
round cable unenclosed 
cable partially 
surrounded 
by thermal 
insulation 
mm? | Cu Al Cu AIl Cu |All Cu JAI Cu Al Cu Al Cu Al Cu Al 
1 17 -- 16 |-- 13 10 15 11 11 9 8 - 24 - 19 - 
1.5 |22 - 21 - 16 13 19 15 15 11 10 - 31 - 24 - 
2.5 |31 - 30 l- 23 17 125 19 21 16 15 - 44 - 34 - 
4 42 - 39 |l- 30 23 33 25 27 22 19 - 57 - 44 - 
6 52 - 50 |- 39 30 |42 32 35 27 25 - 72 - 56 - 
10 73 - 68 |l- 54 |41 57 143 |49 38 34 - 96 - 75 - 
16 97 75 91 71 72 55 75 57 65 50 46 35 127 |97 97 75 
25 131 |100 120 |95 100 |76 101 |76 |90 71 60 47 160 |127 |127 98 
35 160 |125 148 |114 |120 |89 120 |89 105 |82 74 58 198 |154 |154 121 









































Note: The ratings are based on 30°C ambient air temperature and 15°C ambient soil temperature 
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Question 8 continued 
Table 12 
Current Carrying Capacities of Three-Core And Four-Core 0.6/1 kV 


Insulated and Sheathed (including Neutral Screened) Cables with or 
without Earth Conductor, Armoured or Non-Armoured Cables 






























































1 2 3 [4 [5 [6 [7 la [9 10 [11 [12 [13 [14 [15 [16 17 
Current carrying capacity A 
Unenclosed Enclosed Buried Underground 
Direct non-metallic 
wiring 
Con enclosure 
duct | Spaced Touching | Non- Non- In non- | Completely 
or metallic metallic metallic surrounded 
size wiring wiring wiring by thermal 
endosures | enclosures | enclosures | insulation 
in air -|in air — flat| or 
round cable unenclosed 
cable partially 
surrounded 
by thermal 
insulation 
mm?| Cu Al Cu AIl Cu JAI Cu JAI Cu Al Cu Al Cu Al Cu Al 
1 15 -- 14 |-- 11 9 14 10 11 8 7 - 21 - 17 - 
1.5 |18 - 17 |l- 15 11 17 13 14 11 9 - 26 - 21 - 
2.5 |26 - 25 l- 21 16 123 17 19 15 13 - 37 - 29 - 
4 35 - 33 - 27 21 30 23 25 19 17 - 48 - 37 - 
6 46 - 42 |- 35 27 39 30 33 25 22 - 61 - 47 - 
10 52 - 58 l- 48 38 52 |40 |44 34 29 - 81 - 63 - 
16 82 64 78 |60 64 |49 68 52 59 46 39 30 106 |83 81 64 
25 111 |86 104 |81 90 68 |95 72 82 64 52 40 138 |107 |106 83 
35 137 |106 125 |99 105 |80 105 |80 |96 74 64 49 165 |127 |127 100 









































Note: The ratings are based on 30°C ambient air temperature and 15°C ambient soil temperature 
Table 27(1) 


Rating Factors for Variations in Ambient Temperature for Cables in Air 
or Heated Concrete Slabs and for Cables Buried Direct in the Ground or 
in Underground Wiring Enclosures - Air And Concrete Slab 


Temperatures 






























































1 2 3 4 5 6 7 8 9 10 11 
Conductor Rating Factor 
temperatur Ambient temperature 

e 

0 

c 15 20 25 30 35 40 45 50 55 60 
150 1.07 1.05 1.03 1.00 0.98 0.96 0.94 0.91 0.89 0.87 
110 1.08 1.06 1.03 1.00 0.97 0.93 0.90 0.87 0.83 0.79 
90 1.15 1.09 1.05 1.00 0.95 0.91 0.85 0.80 0.74 0.66 
80 1.17 1.12 1.06 1.00 0.95 0.89 0.82 0.75 0.68 0.59 
75 1.18 1.12 1.06 1.00 0.94 0.88 0.80 0.72 0.63 0.53 
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Question 8 continued 
Table 27(2) 
Rating Factors for Variations in Ambient Temperature for Cables in Air 


or Heated Concrete Slabs and for Cables Buried Direct in the Ground or 
in Underground Wiring Enclosures - Soil Temperatures 







































































1 2 3 4 5 6 7 8 
Conductor Rating Factor 
temperatur Ambient temperature 
e 
e 

10 15 20 25 30 35 40 
110 1.02 1.00 0.97 0.94 0.92 0.89 0.86 
90 1.04 1.00 0.96 0.93 0.91 0.87 0.83 
80 1.04 1.00 0.95 0.92 0.88 0.83 0.78 
75 1.04 1.00 0.95 0.91 0.86 0.81 0.75 

Table 42 
Three-Phase Voltage Drop at 50Hz of Multicore Cables with Circular Copper 
Conductors 
Three-phase voltage drop at 50 Hz, mV/A.m 
Conducto Conductor temperature, °C 
r size 45 60 75 90 110 
mm? Max. 0.8 Max. 0.8 Max. 0.8 Max. 0.8 Max. 0.8 
p.f. p.f. p.f. p.f. p.f. 

1 40.3 - 42.5 - 44.7 - 46.8 - 49.7 - 
1.5 25.9 - 27.3 - 28.6 - 30.0 - 31.9 - 
2.5 14.1 - 14.9 - 15.6 - 16.4 - 17.4 - 
4 8.77 - 9.24 - 9.71 - 10.2 - 10.8 - 
6 5.86 - 6.18 - 6.49 - 6.80 - 7.22 - 
10 3.49 - 3.67 - 3.86 - 4.05 - 4.29 - 
16 2.19 - 2.31 - 2.43 - 2.55 - 2.70 - 
25 1.39 - 1.47 - 1.54 - 1.61 - 1.71 - 
35 1.01 - 1.06 - 1.11 - 1.17 - 1.24 - 



































Note: To convert to single-phase values multiply the three-phase value by 1.155 
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Question 9 


Sound earthing arrangements are fundamental to the safety of an MEN system 


of supply. 


(a) Equipotential bonding. 


Refer to AS/NZS 3000 and answer the following: 


(i) 


(ii) 


(iii) 


(iv) 


State the PRIMARY reason why equipotential bonding is carried out in 
a low voltage electrical installation. 
(2 marks) 














State the minimum size of equipotential bonding conductor for 
conductive or metallic piping that must be installed in a low voltage 
electrical installation if the largest active conductor is 35mm°. 

(1 mark) 





State ONE reason why the minimum size of equipotential bonding 
conductor stated in (a)(ii) may need to be increased. 
(1 mark) 





State the reason why a telecommunication earthing system may be 
connected in common with an electrical installation earthing system 
(1 mark) 








(turn over) 
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Question 9 continued 


(b) Earthing of electrical equipment. Refer to AS/NZS 3000 and answer the 
following: 


(i) State the specific circumstances where the metallic or conductive 
sheath of a cable in a wiring system need not be earthed. 





(3 marks) 




















(ii) State the FOUR circumstances where a lighting point does not require 
a protective earthing conductor. 
(2 marks) 


(1) 











(2) 











(3) 











(4) 
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For Candidate’s Use 


In the box, write the 
number of EXTRA 
sheets you have 
used. Write NIL if 
you have not used 
any 





For Examiner’s Use Only 


Questions Marks 
Answered 


1 











TOTAL 
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32 





